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Abstract— In this paper, presents the development of RFID 

prototype module which is used for mushroom forming 

godown condition monitoring, which requires high levels of 

management and completely controlled environment room, 

tight quality control requirements and strict economic 

objectives make it necessary much attention has been 

devoted to the development of reliable real-time monitoring 

system. RFID prototype module based on the RF transmitter 

and receiver module having on-board sensors temperature, 

light, and humidity sensors, microcontroller. Unique Id is 

given to each transmitter module which sense the data from 

sensors and power is taken from the solar panel, 

microcontroller collects the data and send to the receiver 

through RF module transmitter and data are display on PC, 

which is very low cost and require very less power over the 

range of 30 m. The design module very useful to help to 

monitor and supported to maintain the environmental 

condition of mushroom farming godown.   
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I. INTRODUCTION 

Now a day, Radio Frequency identification (RFID) is new 

generation technology in data communication beyond object 

tracking and identification by scanning tagged object in 

supply chains. In supply chain management objects having 

sensing and self-computational capability to create a 

network will communicate all object each other in smart 

environments [1]. Data communication is the most popular 

research topics in RFID application for sensing, 

computation and data transmission functionality in RFID 

tags [2]-[3]. 

During the past several years RFID schemes have 

been proposed for data transmission to the reader over large 

distance with consumption of power and energy [4]. 

Different active RFID is used for indoor applications like 

locating system and tracking the objects [5], some RFID 

system having sensors proposed for monitoring for SIDS at 

home and in hospital nursery room [6]. 

RFID technology combine with the Internet, 

computer technologies, can achieve global scope of 

communication items in the tracking and information 

sharing [10]. Lot of research work going on the RFID 

technology standards and tag cost, communication protocol 

and communication security aspects.  

The RF Module solves problems in the general 

field of electromagnetic waves, such as RF and microwave 

applications, optics, and photonics. The module is useful for 

component design in virtually all areas. 

An energy-autonomous sensor RF module, entirely 

powered by solar energy converter, is here resented. The 

electrical energy are stored and used for a low-power radio 

frequency (RF) transmitter able to periodically transfer 

information coming from sensors. 

This paper organized in this way section II 

explained the previous research in the related work, Section 

III & IV describe the proposed system architecture and 

expected outcomes and in Section V describes the 

conclusion. 

II. RELATED WORK 

In [1], here Roy and his team design new tag inclusive of 

sensor integration, enhancements to link means modulate, 

coding on transmitter side and receiver  accept the signal 

chain from trasmitter and multi-access layers with efficient 

management of power strategy. On this work, takes few 

progress on the current drivers used for deployment 

emphasize management of supply chain by using passive 

tags RFID and sensor nets require for the components and 

system designs aimed at supply chain applications. New 

RFID sensors are designs must look to overcome this non 

collaborative asymmetry at the link level little functionality 

and processing power at the tag and all processing at the 

reader that imposes significant constraints on achievable 

system performance. 

In [2], In this paper, Danilo, Luca and Luciano 

design RFID prototype module and gives a experimental 

validation of a self-powered wireless sensor module 

(RAMSES) compliant with the UHF RFID Gen2 standard 

have been presented. An ultralow-power microcontroller 

received analog signals from temperature sensor, a digital 

ambient light sensor and a digital three-axis accelerometer. 

Data are transferred to a new-generation I2C-RFID chip 

whose EPC code is dynamically updated with actual sensor 

measurements. Here they doing two real-world experiments 

of RAMSES capabilities and potential applications have 

been presented. In the first experiments, RAMSES has been 

monitor ambient temperature and light conditions over a 24-

h observation period. In the latter, static acceleration 

measurements on a parcel have been logged by RAMSES in 

the BAP mode in order to verify its ability to catch abusive 

handling events during a shipment. The preliminary 

RAMSES prototype, fabricated on an FR4 substrate using 

low-cost discrete components, is able to perform RFID-

based sensor data transmissions up to approximately 10 and 

22 m of distance from the interrogator in fully passive and 

BAP modes. 

In [3], His team proposed a system which works on 

the basis of time slot and support collision between 

transmissions. System used a active tags continuously takes 

the reading from active sensors without any collision, the 

analysis is that proposed with its implementation show that 

the effects it is effective for reducing the power 

consumption. Time slot method adopts  a  communication  

mechanism  which sustained  data acquisition  to  active  

RFID  systems  with the specific range with low power. 

In [4], This paper  proposes iLocate, i.e., a real-

time locating system using active RFID suits for asset 
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management  and Zhang,  Tianruo, Guo introduces virtual 

reference tags to boost the localization accuracy, iLocate 

locates the objects at high levels of accuracy up to 30 cm 

with ultra long distance data transmission. It introduces the 

RFID coordinators and then comes up with a tag–tag 

communication protocol. The RFID coordinators are lite 

RFID readers that act as a local center to manage nearby 

tags using the tag–tag communication protocol. They have 

proposed a newly fashioned real-time locating system using 

active RFID for asset management in indoor environments, 

i.e., the iLocate system, for the IoT. To eliminate the RFID 

RSSI noise iLocate employed the frequency-hopping 

technique. To achieve the fine-grained localization 

accuracy, it took advantage of the virtual reference tags and 

the tag–tag communication protocol and support a large-

scale RFID network. 

In [6], Christian Carlowitz, Martin Vossiek, Axel 

Strobel, and Frank Ellinger are demonstrated that a high 

resolution RFID ranging system at mm-wave frequencies 

can be combined effectively with high speed data transfer 

occurring simultaneously with FMCW ranging. An 

evaluation of different system architectures showed that 

active backscatter tags offer a good compromise between 

range coverage, circuit complexity and power consumption. 

Adopting a low complexity line encoding strategy ensures 

that no mutual distortions of simultaneous FMCW 

backscattering and communication occur when using the 

same frequency range at the same time.  In order to 

determine the effect of the communication feature on 

ranging performance, we measured distances in the range 1 

to 10 m. The series of measurements were acquired with and 

without data transmission. 

In [8], Colella, and L. Tarricone are proposed a 

system which used general purpose multiple ID and RFID 

tag are cost effective (S-tag) for transmission of sensing 

physical parameters. When generic sensors are connected to 

tag which measured parameters, the S-tags are collect and 

send the sensor values. Results have been obtained with the 

help of a four-ID S-tag which received the inputs four 

binary signals of the quantized measured value. In the first 

result, the random signal are generated at the tag input in the 

extremely stressing conditions for a testing time of 10 min 

where RFID reader has collected data and the reconstructed 

signal via an ad-hoc and transmitted and received samples at 

a reader–sensor distance of 2.5 m are compared. Due to the 

strong correlation between them, the sensors values in real 

situations are measured. In the final results, the S-tag has 

been connected to a humidity sensor in a complex 

environment and used for the automatic and remote 

humidity control. The humidity is maintained over a 

threshold fixed at 50%, a server collects the RFID data and 

compares them with the threshold for a time of 10s and tag 

are transmit data measured by different kinds of sensors. 

. In [9], Sample, Yeager, Powledge, Mamishev, and 

J. R. Smith presented the Wireless Identification and 

Sensing Platform (WISP) for radio frequency identification 

(RFID) applications which is a battery free, programmable, 

sensing and computing platform. Sensors are integrated into 

the WISP platform and the microcontroller encodes reading 

from sensors into an Electronic Product Code (EPC) Class 1 

Generation 1 protocol compliant ID , computes and 

communicate to the RFID reader. WISP operates at a 

distance of several meters with wireless power and provides 

communication of multi bit data in a single response packet. 

III. METHODOLOGY  

The following prototype module system to be design aims to 

provide low cost and low power consumption over a long 

range. The module is divided into two parts i.e.transmitter 

and receiver which contain hardware part and software part 

which shows simulation results on PC and LCD display. 

Firstly, designed a circuit diagram is consist of 

Microcontroller (PIC16F73), on-board sensors temperature 

(LM35), light (LDR), and humidity sensors (2510HX) and 

Serial Communication (RS232) and RF  transmitter module 

on transmitter side and receiver contain Microcontroller 

(PIC16F877A) , LCD and MAX232. All sensors integrated 

on a single silicon board with microcontroller which takes 

the power from solar panel 5v,pin no. 17 is used for 

connecting serial communication i.e. RS232 for 

transmission and reception of data. In software part, 

interrupt technique is used if the sensing reading is going 

above or below the reference value then the microcontroller 

awake and collect the sensing data and well organized and 

send the data to the receiver through RF transmitter module 

which works on 432 M Hz. Sending data are received and 

decode them after it display on PC and LCD display. 

Hardware component are shown in fig. 1 containing 

microcontroller PIC16F73, PIC16F877A, light (LDR), 

temperature (LM35), and humidity sensors (2510HX), 

MAX232, Serial Communication (RS232) and LCD and fig. 

2 show the flowchart of methodology. 

 
Fig. 1: Hardware components 
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      Fig. 2: Flow Chart 

IV. SYSTEM ARCHITECTURE  

 
Fig. 3: System architecture 

System Architecture of RFID prototype module is shown in 

Fig. 1. It consists of microcontroller unit (MCU), RF chip 

and sensors like temperature sensor, Light sensor and 

humidity sensor and antenna.  

Sensors are sensitive Sensors are the devices which 

are used for converting the physical quantity into electrical 

signals. These signals will be sensed and with the property 

of the data captured from sensor further processing is done. 

Sensors are composed into single silicon chips which are 

powered from solar panel produced 6v energy to the other 

device. 

MCU contain 28 pin 8-bit PIC 16F73 

microcontroller having High performance RISC CPU 

operated with 20 M Hz , 5 v power supply. and providing 

eight 8-bit 8 channesl analog- to-digital converter (ADC) 

channels,. It has active mode and low-power modes of 

operation, if any interrupt event occurs it can wake up the 

device from low-power modes and sending the request and 

restore again back to the low-power mode on return from 

the interrupt event. The MCU sense the data from 

temperature sensor through 8-bit ADC. Then, data from 

humidity and light sensor are. The sensors reading are 

collected and send to the receiver through the RF transmitter 

module which operated at 432 MHz frequency. Receiving 

data are collected into the microcontroller and decode them 

after it will display on LCD display and PC. 

Sr. 

No. 
Components Specifications 

1 
Microcontroller 

PIC16F73, PIC16F877A 

28/40-Pin 8-Bit, 

Opt. speed: DC - 20 

MHz clock input, 

8K x 14 of FLASH 

Program Memory, 

368 x 8 bytes of Data 

Memory (RAM), 

8-bit, up to 8-channel 

ADC converter, 

USART/SCI. 

2 
Temperature 

sensorTLM35 

-55 
0
C to +150 

0
C 

temperature range, 

Operates from 4 to 30 

volts. 

 

 

3 light  sensor LDR 

Operating temperature -

60 to +75
0
C, 

Maximum Impedance 

1M ohm, 

Operating Voltage 5v 

4 
Humidity  sensor 

S2510HX 

Supply Voltage -0.5 to 

+22V, 

Operating Temperature 

-55 to +125 
0
C 

5 Max232 
VCC=.-0.3V to +6V, 16 

pin 

Table 1: Specification on hardware components 

 The flow how the proposed system module will 

work is shown below and the results obtained from the 

proposed is shown in the result section.  

1) Start 

2) Keep the transmitter in mushroom godown  and 

gives the power to the transmitter through solar 

panel. 

3) If the sensors reading going below or above  the 

reference then microcontroller send the data to 

receiver. 

4) If the reading not changing the reference then stop 

the sending data 

5) Receiver the data and alarm ON.  

6) Display the reading on LCD and PC. 

7) Controller take the action on that 

V. RESULTS 

Proposed system consist of both hardware and software 

implementation. Hardware part consists of Transmitter and 

receiver microcontroller and RS232 for serial 

communication. Software part consists of simulation of 

circuit. Fig 5. Show the simulation and snapshot show the 

implementation of hardware and out put. 
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Fig. 5: Simulation of circuit 

A. Snapshot 1: Transmitter Hardware Implementation: 

 
Fig. 5: (a) Transmitter Hardware implementation 

B. Snapshot 2: RECEIVER Hardware: 

 
Fig. 5: (b) RECEIVER Hardware 

C. Snapshot 3: Output 

 
Fig. 5: (C) Output 

VI. RESULTS ANALYSIS  

The proposed system tested and got experimental results 

which are shown in snapshot. The transmitter kept in the 

college room C07 in one corner and kept the receiver in 

other corner in the same room and take the reading morning, 

noon, and afternoon, evening . Table shows the reading and 

corresponding graph as below. 

 
Practical Values 

 

 
Temparature Light Humidity 

Morning 24 53 72 

Afternoon 32 15 9 

Noon 38 27 1 

Evening 35 42 4 

Table 2: reading in different time 
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Fig. 6: Graph of reading 

1) Duty Cycle and Read Range: 

The power absorbed by MCU, sensors, and RF module 

causes the storage capacitor to discharge. More specifically, 

The idle time between MCU operations, i.e., the duty cycle 

of the overall system, is determined by the amount of input 

power to the charge-pump IC and by the size of the storage 

capacitor. In fact, since for a given task the MCU execution 

time Ton is fixed, RFID prototype module duty cycle It is 

given by 

           
   

           
 

Analysis gives the comparison between the existing 

one system and this proposed system, operating range of the 

proposed system is 30 m by using solar panel and existing 

one is upto 10 m with self-power mode and power 

consumption of the system is less than that one. 

VII. CONCLUSION 

This paper present the low cost and power consumption 

RFID prototype wireless sensor module using ultra low 

power microcontroller which samples an analog temperature 

sensor data, a digital ambient light sensor and humidity 

sensor. Data transferred to the RFDI chip whose EPC code 

is change with sensor measurements. These modules are 

helps to monitors real time reading of Mushroom forming 

godown environmental condition. 
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